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1. Titlo of the Invention ^ 

S SKI CONDUCTOR DEVICE 

2. Scopo o2 the Patent Claia 

A seniconductor device, characterised by ©osnprioingj a 
first layer of inoulating aateriol formed by oaidisine a first 
interconnection lay®* coaprioed of a wtal or semiconductor? a 
8 ecend layer of insulating aaterial deposited on oaid «Ir.t 
layer o£ insulating aaterial* and o second interconnection 
layer compriead of o aotal or Dosiconduetor on oaid second 
layer of inoulating aatazifil. 

3. Dot si led Description of the Xnvontion 

fho present invontion relate to a semiconductor device 
in which a aulfci-layer interconnection io pro^idod and hao on 
object to prevent disconnection, eloetrical short or tho like 
in a aulfci-layer interconnection strueturo. 

•That io, the present invention hao as ©bjoefc e£ 
preventing disconnection of aluainua at an int©gooetion 
between a polyntlieoa interconnection layo* and an bWmk 
interconnection layer and olao preventing an electrical ohort 
and leakage batweon those too leyara, for ©KGsaplo, by uoiag o 
theraal oaid© tlla or gelyoiHcon sad aloo • low toaposaturo 
oaide tlla produced by thossaal decompooition of silano ao an 
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insulating layer between a first layer of polyoilicon and a 
o«cond layer of alusalnusa in a auitilaysr interconnection of a 
aoaiconductor intogratod circuit. 

In tho first place, with referenc® to S"ig. 1, an ©aaaplo 
of Q conventional sathod for taamifeeturing a oeaieenduetor 
integrated circuit will ba described and tho prableso which 
neoeBoitated th® prooent invention will bo dooeribod. 
Reforring to rig: 1(a), i io an S3 typs, oilieon oubetrate and 
it io th©raally osidised at 1,100 e C to form a th®r»al oaid® 
fils 2. Th®n, as ohown in (b), for ojtasplo, that portion of 
th® thermal oaide fila which will bocoao a transistor io 
reaoved by photootching . ]?urthoraos®, ae shown in (e), a 
thorsaal oside 2il» 3 on th® order of opproKisately 1,200 A io 
provided in that reaoved portion. Shio io a got® oaide file. 
Shan, a polysilieoa layos io provided aerooo the entire 
surface and a gata portion and another first layer of 
interconnection ar® formed by photoetohing of tho polyoilicon 
(d) . a is a pelyailieon layer ao a gat® natal aad § io a 
polyoilicon lay©* of another interconnection . Then, in ©edor 
to diffuoo boron for forcing a source and o draia, that 
portion of tho get® oaido 3 other than tho gato portion 
io seaoved by etching ia a selfalignstoat aann@r using 
polyeilicon lay-are 4 and S as a aaok. tn this case, ae shown 
in (q), zBcaeoao 1 and I as© foraed on both oideo of 
polysilicoa layoro 6 and S duo to tho progress @2 lateral 
etching at tho oideo of th© oaido filsas issa®diatoly below th© 
polyopic a layoro 4 and 3. Sine® th© eato oaido filn 3 ©2 

- 2 = 
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tho gate portion io thin and on tho rd<ar ©2 1,200 A and 
□ilicofl substrate 1 is present insnodiately thorobalow, etching 
is not carried out e22octi*oly oo that tho recesoeo ? ore 
utllcr, whereao, oinco tho oaide 211* io thiefe immediately 
bslow thQ Qidoo of polysllicon leyos 5, it 10 ressovfcd 
significantly oo that larger roeoooaQ @ ago 2ora«d. Boron io 
then dif funad to £ora oourc® end drain regions 9 and 10 and to 
lovo* the resiotivity of polysilicOft layaro 4 ond 3. 
Thereafter, oq ahotm in <2>, a 1*» teaperaturo osida 211a 11 
ie £onaed by thermal decompooition o2 oilana. In this eaao, 
howevos, ao described previously, th o_ receS99Q § on both pldoo 
of ^walliconJ-ay^S are similarly rogrodigrt bp raceooooji 
on the low tB^rit^T^^^ 

oomeJhat deduced \n"oio®. ThQft, contact "indowa oro opanod la 
this l^'t^rature'osido 211* U and tlnim io vapos- 
deposited across the surface., «hioh alusinus io then oub^oct^ 
to phot ©etching to thoroby 2orm an interconnection layes 13 o2 
alualinm. '» thio inotaaeo, becauo© ©2 the seeooses 18 ©a 
both aidea, tho aWnes io aub$oet®d to sldo etching oe 
that, ioz ©aoaglo, a dioconnectioa 13 (olo, should bo 19) 
occult) ao Qho^ la (e). Xo addition, 12 a defoefe Ifl io 
pgooont in fcft© low toag®?aturo ©side fila 11 on feho 
pelyoilicon Uyor S ao ohoon in Fifl. 2, tfto aluainua 
Intercenaoctioa Xayes 12 boeoaeo conaoct<«l to tho polysilieen 
layer 3 at this location to thoroby psreduc® an ©lootrieol 
ahosfe. 

&a doocrlbrt abov®, in Qccordaneo vita tho ofeove- 



deacribed method, at Q portion of int rooetion with the 
polysilicon layer 5, the d eond interconnection layer 2 
aluiainua interconnection layes 12 io disconnected and 
disconnection of aluminum occuro frequently. Furthersosro, in 
tho case whoro these io a defect ouch as a pin hole in tho 
cjtide fila 11, an electrical short ©eouro botwsen tho aluiainua 
interconnection layor 12 and tho polysilicon layoff 9. Tho 
probability of a dafcact e2 tho oside fila 11 being located at 
an interaction botwxsn alusinua and polysilicon incrsaooo 
significantly ae tho donoity o£ an integrated circuit 
increases, thoreby lowering the yield of integrated circuito 
Significantly. 

Under th® circumstances, in aceordaneo with the present 
invention, prior to the formation o2 a low teaperatu*® osido 
fila on tho above-mentioned polyoiUeon. fe* QJiasplo, a 
tharaal oaide fila is provided on th© polyoilicon t© sroduc© 
tho racessea on both Qid©8 ©2 tho polyoilicon, fehOSOblf 
reducing a dioconnoction at an iatorooetion between the 
aluminua and the polyoilicon end to fill tho doSoeto ©2 th* 
low teaper&tus® ©aide fila with a thoracal ©aide fila, thoroby 
Bignificantly lowering th© occurroneo ©2 an electrical ohost 
©g leakage between tho alusainusa and the polyoilieea. 

Bereinafter, a dovico ao an asbodisaa* of tho present 
invention will be desezibed with reference to tho dzavings. 
in jaanufactiiring a device of tho psooont invention, oineo 
thar® ifl no difforonao free th® pri©* «P to B tep ohetm in 
ffifl. 1(0), ita ©splaneti n ID ©ffiitted. A* to* frig. l(o)# 

o 4 o 
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oxidation io carried out at 1,100 »C for 13 aiautea aa shown 
in Pig. 3(a) to thozoby fona a thorax 1 oaido 2lXn 20 of 
oppro*imatoly 3,000 A oa th® polyQilieoa. In thio inotanc©, 
as shown ia (q), tho ourfac® o2 polyoilicoa layer 5 ie 
oxidised oe that an oaida filsa 20 gsowo, but no ouch growth 
takes place on the grounding osido fils o*id® 2ila 

20 which hag grown on tho QUxUc* oi golyoilicon layos S 
eovero the iicmin 18 forf on both sidoo ©2 tho polyoilicon 
lay©*. Thereafter, whan a low toaperaturo ©side fila 30 duo 
to thermal deposition of oilan® is forraod on tha ©aid® 2iUa 
30, tho sroceoBOB disappoarfl alaoot cosnplstely ao ohotm in fig. 
3( b). Undos the circuaotancao , ovon if aluaiaua io vapos- 
deposited and an interconnection 40 io 2osaod by photootehing, 
thare occuro no old© etching and no dioconneefcien occurs ao 

shown in Pig. 3(e). 

Moroo^r , as ahown in Fig. «, ovan 12 a defoct 21 were 
present in tlw thermal osid® £ila 20 ©2 polyoiliooo, it io 
covered by tho o^rlying low tsapsratuso oaido Site 30 so that 
no electrical ohogt with tho aluainua iatoSQonnectioa loyo* 46 
«ould eooulto in addition, a dogeet 31 proooat in th® low 
tespsratur© ©side 30 io by tho thermal ©aido 2A1* 

20 of pol*oilic«u Shus, only whea fehe daZoeto 23. and 31 ©2 
thooa two ©aid® Zil»o ^ aligned, a functioning ouch ao on 
elactsieel short ©s leakage takes plaeo* however, ito 
psebability io eat^ly l«r ao coapar^ with tl» caae with Q 
oingl® lays* ©£ thermal e*ido 2ila 20 ©2 poly.ilioon ©2 ©2 low 
tNtftrotorQ oaido 2ila 3© duo to thoraal doco^ooltion o2 

• 3 - 
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I„ the aoove-doacribod embodiment , oao has tew nsdo or 
polysilicon .o tte "rat interconnection layer. Hovavcr. it 
4B not Italtad to polyailleon and a°° ^ of an, other 
oeaioonductor, such » gamini"*. or . «a»l. °«h M 

alualnu-. tantalum. •* W- Xn mo ™ D0 ' ° " rtta- 

2or oaldislns the flrtt interconnection layar, It io not 
limited to thermal osldatlon and u«o My to »d. 02 a Slow 
a „od 0 osldotlon -athod or on electrolyte a*** oaldatlon 
^hod. Tho insulating Ml on the oaid* aim ot tho 

£ir.t interconnection layar lo not limited to oilicon oaid* 
produced hy ttormal doco-^OOltion 0£ « »3f other 

.ilieon co»poundo, and »«« may to aada o2 aillcon o B i<a 6 
dotted by a method n o c^ttorine end an oslda lay** 
oroduoed by Avoaltl* an o-ids of a -Ml, •** » 
«„t.lum and tunoaten. Beside*, th. »cond interconnection 
lay** la not Halted to alualnum, a«d uoo may to sado ot a 
metal, o«h aa t«nflfto». os a aeoicondnotor, ouch oa 

to doocritoS atovo, in accordance tAth a o«micond»etor 
de vico «2 tho P «oo»t Mtfl-. ■ Woconnactlon or alesiaua, 
ah i e h 10 o -ul «« tk. =ooond loyes, ean to prevented a* an 
inaction tot«een a rirot layor o2 interconnection and the 
aocond interconnection layer, and, at th. oo» tloo. le^tag. 
e „d .horto tot«e.n the fi<ot layor .S interconnection and the 
eecond layer o 2 intoscoaneetlon eaa to ^mcantly 
00 that tho ylel<8 ot Q^conSuctos inta^ted circttitD cm to 



enhanced oignmconfely- 

4. Bria2 Description o£ the D*ftwinga 

conventional proC9» for raanu2actugine a Bsaieonductoe 
integrated circuit having a aultilayor interconnection 
otructur®? 

Pig. 2 ie an enlarged croos sectional vi<stf o2 th<a sain 
portion in Hff. 1(0), ill«ot»tina an tia-plo 02 an epical 
ohort betwoon a polyollicon interconnexion layO* and an 
aluainua interconnoction layer due to a dssecfc in a lo* 

teffiposature osido 

rig.. J(a)-(e) ar® ero« S actional viswo during a sain 
process o2 a msthod 2or n&nvrfacturing b 8e sieoflduotor 
integrated circuit according to onQ ortodl-a* o2 the psosont 

invention | Qnd 

rl 9 . 0 io a csfOQO sectioaol ^ online an Q»a>plo in 
«hich a ohort io prmntid bot^en tho polyBllleen 
interaction laya* end tho aluainua intawonnoction lays 
th&nfco to tho saaufactusins s®th©d ©2 pig. So 

Is 89 typ® silicon Qubotrat© 
2i Eboraal osido fills 
$i Gato esid® 2ils 
4, So ?oly silicon layos 

11 8 K<3C<BBB<80 

29 s shosaal ojsido 

- 7 ° 
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3D t Lo^ teaperatur® ojaid© fila du© to th naal 

decomposition of eil&nt 
40 o Interconnection 
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